Abstract: Pseudoaneurysm is defined as blood leaking out of a vessel that does not have true 3 arterial walls like a true aneurysm, and is susceptible to rupture. Only 4 patients of pseudoaneurysm after endoscopic sinus surgery have been reported so far in English literature. Recently, the authors encountered a pseudoaneurysm in the internal maxillary artery after endoscopic sinus surgery, which was immediately and successfully managed with endovascular embolization. There was no bleeding or complications 6 months after the embolization.
P seudoaneurysm is generally reported as a delayed complication of Lefort osteotomy and hypophyseal surgery. 1, 2 Unlike true aneurysms, which include all 3 layers of the arterial wall, the pseudoaneurysm shows a direct communication of blood flow existing between the vessel lumen and the aneurysm lumen through the hole in the vessel wall. Therefore, the pseudoaneurysm consists of blood leaking completely out of a vessel, and confined close to the vessel by the surrounding tissue. 3 Although early open surgical ligation has been recommended for managing pseudoaneurysms in the past, angiographic embolization has become popular recently. 4, 5 A review of the literature showed that the occurrence of pseudoaneurysm due to severe postoperative bleeding after endoscopic sinus surgery (ESS) has been reported in 4 patients. [6] [7] [8] [9] In contrast to these patients, we recently encountered a pseudoaneurysm in the internal maxillary artery (IMA) after ESS, which was immediately and successfully treated by endovascular embolization. Therefore, we decided to report this patient and review the literature.
CLINICAL REPORT
A 48-year-old man presented with progressive nasal obstruction and right facial pain. He had undergone a Caldwell-Luc operation 30 years ago, and had no history of medical disease. The right nasal cavity was not visible because of bulging from the inferior meatus, which almost reached the septum. Images of the paranasal sinus revealed a 6 Â 5-cm-sized well-demarcated cystic mass filling the right maxillary sinus and nasal cavity ( Fig. 1 A and C) . The bulging mass led to erosion of the posterior wall of the maxillary sinus and pterygoid plate causing anatomical deformity and sphenoid sinusitis ( Fig. 1A and B) . Endoscopic decompression and sphenoid sinusotomy were performed, considering it to be a patient of postoperative maxillary cyst with sphenoid sinusitis. The anterior cystic wall was removed and thick mucinous fluid was sucked out. The sphenoid sinus ostium was located using an image-guided system (Fiagon GmbH, Berlin, Germany), and massive bleeding was noted during the widening of the ostium. The estimated blood loss was about 1500 cc and the bleeding was temporarily controlled by nasal packing using Rapid Rhino (Smith & Nephew, Austin, TX) and Merocel (Medtronic, Mystic, CT). Since right facial swelling was gradually progressive, we performed immediate angiography, which revealed a thrombosed large pseudoaneurysm feeding from the right IMA (Fig. 1D) . Materials used for embolization were n-butylcyanoacrylate (33%) and 3 Â 8 mm platinum detachable coils (Covidien, Axium, Plymouth, MN). (Fig. 1E) . After embolization, no bleeding was noted on angiography (Fig. 1F) . After 6 months, there was no bleeding or any other complications.
DISCUSSION
In this patient, since the postoperative maxillary cyst was huge and bulging onto adjacent structures, normal anatomic structure was altered, and the course of the IMA was also displaced. Thus, the injury to the IMA was accidental. Even though compact nasal packing was performed, the bleeding continued. This continuous bleeding also contributed to the formation of the pseudoaneurysm. The diagnosis of pseudoaneurysm can be confirmed by duplex ultrasonography, computed tomography angiography, or conventional angiography. 3 In this patient, even though the bleeding was temporarily controlled by nasal packing, immediate computed tomography angiography was performed because of progressive facial swelling. The optimal treatment for pseudoaneurysm is either ligation or embolization with angiography. Several studies showed that the success and complication rates are quite comparable between surgical ligation and embolization. 4, 5 Although embolization is a minimally invasive technique, there are many possible complications including skin ischemia, temporary hemiparesis, temporary monocular visual field loss, monocular blindness, peripheral facial nerve paralysis, and cerebral infarction. 10 Therefore, the application of embolization should depend on the anatomical factors, patient preference, and availability of experienced interventional staff. In this patient, immediate embolization was successfully performed, and there were no complications after 6 months.
In review of the literature, the pseudoaneurysms occurred following a postoperative delay of 2 days to 4 months ( Table 1) . [6] [7] [8] [9] Previous patients required a transfusion or even resuscitation, due to delayed massive bleeding. It is clinically significant that we did not require a transfusion despite encountering uncontrolled massive bleeding after the compact nasal packing, since we immediately performed an intervention procedure. Another point of clinical significance is that this is the first patient of pseudoaneurysm occurring in IMA after ESS. Therefore, this patient highlights the importance of the application of immediate embolization in the management of pseudoaneurysm occurring due to intractable bleeding after ESS. 
